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INTRODUCTION 

Arctic ecosystems are harsh and inhospitable, containing very low 

species diversity. However, although the habitats are relatively 

homogeneous throughout the circumpolar Arctic region, differences 

in species nchness and areas of outstanding species nchness can be 

recognised. 

Analysis of patterns in species diversity can be used to priomttise 

regions for conservation in the Arctic. Towards this goal, the 

Conservation of Arctic Flora and Fauna (CAFF) programme has been 
compiling information on the distribution and abundance of species 

and ecosystems in the Arctic. The work described in this report was 

designed to complement other ongoing projects and was included in 

the CAFF V work plan. It was carried out under an EU fellowship at 
WCMC. 

Birds are the most diverse group of terrestrial vertebrates and the 

information available on their distribution is comparatively good. In 

response to the harsh living conditions almost all Arctic birds are 

migratory. They use a restricted but favourable penod of two to four 
months in the Arctic to reproduce, moult and accumulate fat reserves 

for their often long distance migration. A few species, although 

migrating, remain within the Arctic throughout the year and two cf 
these, Steller’s (Polysticta stelleri) and Spectacled Eider (Somateria 

fischeri), are globally threatened. Eider ducks are the subject of 
separate studies by the Circumpolar Seabird Working Group 

(CSWG) of the CAFF programme, but the terrestrial species had not 
been addressed elsewhere. 

The following report considers the breeding distribution of terrestrial 

migratory waterbirds. They are relatively well studied and can serve 

as indicator species for the state of biodiversity in Arctic wetlands. 

Although low in numbers of species the Arctic is home to almost half 
of the world’s waders and a third of the Anatidae (Zéckler in prep.). 
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METHODOLOGY 

Of approximately 430 breeding bird species in the 

Arctic, 130 are considered to be terrestrial 

migratory waterbirds with their major breeding 
range in the Arctic as defined by CAFF. Important 

information on breeding, moulting or wintering 

distribution of these birds was compiled in GIS 

(Geographical Information System) format and 

incorporated in WCMC’s Biodiversity Map 

Library. 

The compilation and analysis of these data was 
carried out using published and information not 

previously available. Although much distribution 

data has been published (see list of references), 

there are few concise distribution maps showing 

the species range and important sites on a 

circumpolar scale. Published and unpublished 

information was gathered via intermational 

organisations, governmental bodies and _ their 

regional key members. In this study Eurasia and 

Greenland are covered better than the American 

part of the Arctic. Although the information in 

some regions in Eurasia is very detailed, such as in 

Norway and in parts of Russia, there are still vast 

areas without sufficient information. However, for 

species chosen for this report circumpolar 

distribution maps could be compiled with the 

information available. Although information on 

geographic distribution is valuable, it does not 

necessarily give quantitative information on the 

relative population density. For example, even if 

the overall distribution of a species is vast, the 

majority of the population may be concentrated 

within a small area and here again in suitable 

habitats. only. Wherever possible additional 
information on breeding density was therefore 

collected. 

The ‘true geese’ (Anser and Branta) and the 

Calidris-waders (Calidrids) are particularly 

characteristic of the Arctic region (see maps) and 

were therefore chosen for a detailed spatial 

analysis. 

The WCMC Biodiversity Map Library also 

contains GIS data on protected areas for the entire 

Arctic. This was used in combination with the 
breeding distribution to estimate the degree of 

protection of each species’ breeding range in the 

Arctic. A further GIS analysis was used to 

compare the breeding range with a map of habitats 
in the Russian Arctic (Danilenko ef al. 1996). 

GEESE 

There are 15 species of ‘true’ geese compnising the 

genera Anser and Branta, which are distributed in 

the Palaearctic and Nearctic regions. Twelve of 

them breed in the Arctic, eleven almost entirely 

and eight exclusively, and are therefore considered 

for an analysis of species richness (see Table 1 and 

Map 5). Thirty-four subspecies (24 arctic) are 

known and, of 67 recognised populations (Rose & 

Scott 1994), 50 are considered as breeding in the 

Arctic. These comprise about 8.3 million birds and 

so two thirds of the total estimated world goose 

population of 12.5 million birds (Madsen, Reed & 

Andreev 1996 and Table 2) breed in the Arctic. 

Two goose species, Brent Goose (Branta bernicla) 

and White-fronted Goose (Anser albifrons) have a 

circumpolar distribution. But even in this 

circumpolar distribution there 1s a gap for both 

species and particularly for the White-fronted 

Goose between West Greenland and the Kanin 
Peninsula in European Russia (Map 1). There are 

small populations of Brent Geese (B. b. hrota) in 

the North Atlantic region, but restricted to a very 

small area in South Svalbard and Northeastern 
Greenland. All the other ten goose species are 

restricted to either Eurasia or America with the 

exception of the Emperor Goose (Anser 

canagicus) which is distributed in a small area in 

the Bering Region covering parts of Alaska and the 

Chukchi Peninsula of Siberia. Nine goose species 

breed in Eurasia, including the two globally 

threatened species, Lesser White-fronted Goose 
(Anser erythropus), and Red-breasted Goose 

(Branta ruficollis) (Map 2). The East Greenland 

goose species are considered as European, and not 

as America in this respect, because they migrate to 

European winter grounds. Although only six 

species breed in American, the total goose 
population of 5.7 million individuals in the 

American Arctic outnumbers the Eurasian 

population of 2.5 million by more than two to one 

(Table 2). 

Russia, with nine geese species, holds the biggest 

proportion of the range of five species (Table 1), 

and of seven species in terms of population size. 

Although the ranges of the Brent Goose and 

Bamacle Goose are comparatively small in Russia 

(Map 5 and Table 1) the biggest proportion of each 

population breeds in the Russian Arctic (Madsen, 

Reed and Andreev 1996). Due to their colonial 

breeding habit, the range alone gives a misleading 



Table 1. Number and distribution of Geese in the CAFF countries and their degree of 
protection 
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Geese ssp. (12) 9.0 6.0 5.0 6.0 |3.0 4.0 

Anser fabalis 440 140 | 7.330 1.6 95.4 0.3 

A.brachyrhynchus | 259 259 | 0.267 48.0 79.3 |16.8 | 3.9* 

A. albifrons 2137 2137 | 3.280 12.0 | 45.5 17.1 34.9 DES 

A. erythropus 35 35 0.086 47 83.2 11.1 

A. anser 580 40 | 0.086 1.5 0.1 53.1 | 46.9 

A. caerulescens 3131 3131 1.630 10.6 0.4 7.4 91.5 0.7 

A. rossii 160 160 | 0.145 23.5 1.2 98.8 

A. canagicus 165 165 0.980 26.0 68.1 | 31.9 

Branta canadensis | 4175 1400 | 9.790 46 16.4 83.2 0.4 

B. leucopsis 220 220 | 0.119 54.0 | 20.4 771.9 Wake 

B. bernicla 560 560 1.180 13.0 16.8 9.6 73.3 0.1 0.2* 

B. ruficollis 70 70 | 0.407 | 6.7(12.3) | 100.0 

Note: Highest country figure in bold, * Svalbard only, figures in ( ) refer to “high density’ areas. 

Table 2. Distribution of Geese in the Arctic 

America Eurasia 

6.0 No. of species. 9.0 

No. of individuals (Million) 5.7 (69%) 2.5 (31%) 



impression of the population size. Only the Snow 

Goose, formerly more widely distributed to the 

West (Sabano ef al. 1996), is nowadays restricted 

in Russia to small colonies on Wrangel Island. 

Russia holds the major part of the world’s 
populations of eight of the nine Russian goose 

species. The Snow Goose (Anser caerulescens) 

and the Ross’s Goose (Anser rossii), both colonial 

species, breed almost entirely in the Canadian 

Arctic. Greenland is important for the Pink-footed 

Goose (Anser brachyrhynchus) and although it 

also seems to hold the majority of the range of the 

Bamacle Goose (Branta leucopsis) (Table 1) it 

only holds 15% of the world’s population 

(Madsen, Reed & Andreev 1996) due to colonial 

breeding. The range for this species in Greenland 

may have been overestimated. 

Most species have more than 10% of their range 

within protected areas, but both the globally 

threatened species have less of their range 

protected, only 4.7% of the range of the threatened 
and declining Lesser White-fronted Goose (Anser 

erythropus). The value for the Red-breasted 
Goose (Branta ruficollis) with 6.7% is slightly 

higher and considering only “high density’ areas, 

12.3% of the more densely populated areas is 

protected. Information on areas of high density is 

only available for this particular species, and so it 

has not been possible to carry out a similar 
analysis for other geese. The Bean Goose (Anser 

fabalis), almost only represented by the tundra 

subspecies in the Arctic, is only protected in 1.7% 

of its range. This is particularly of concer, 

because the eastern population of the Bean Goose 

is one of nine declining (out of a total of 50) goose 

populations in the Arctic (Madsen, Reed & 

Andreev 1996). Three further declining 

populations are the Arctic subspecies of the 

Canada Goose (Branta canadensis) which also 

seems to be insufficiently protected in situ with 

only 4.6% of the range protected, although in this 

case there is a lack of good information on 

densities. 

The big difference in the goose avifauna between 

the two continents (Table 2) is clearly shown by 

the species richness map (Map 5), where areas of 
high richness (four or more species) stretch along 

the Arctic coast in western America and Victoria 
Island. In Eurasia the highest species richness 

(four species) of geese is almost restricted to 

Central Taimyr despite there being five more 
species on the continent. The area around the 

Malaya Logata River in Central Taimyr (see Map 

5) is probably the most important breeding site for 

geese in the Arctic. The two endangered geese 

species as well as Bean Goose and Greater 

White-fronted Goose (Anser albifrons) breed 

here. 

The recent population growth of some geese 

populations, including the Snow Goose, (Madsen, 

Reed & Andreev 1996) has been of concer to 

some scientists, because they fear the tundra 

vegetation has been destroyed by overgrazing. But 

for others the increase of many geese populations 

is a reason to celebrate the conservation efforts 

(e.g. Prokosch 1997). Geese are very abundant in 

the Arctic and, due to their size, an important part 

of the Arctic biomass. They are still used as food 

resources not only in the Arctic for subsistence 

hunting, but also increasingly outside the Arctic 

on their migration and wintering sites. 

Conservation should always consider the threats 

along the entire flyway and it might be preferable 

to distinguish the species down to a population 

level in relation to their migration routes. 

Quantitative information of areas with high 

densities is also lacking or not available for many 
species and this would enhance the value of the 
analysis. 

Calidrids 

The 20 Calidris-waders or Calidrids (including 

the Spoon-billed Sandpiper Eurynorhynchus 

pygmaeus and the Stilt Sandpiper Micropalama 

himantopus which are closely related to the 

Calidris-genus), unlike any other group of waders, 

are nearly exclusively Arctic breeding birds and 

were therefore chosen as an example for further 

analysis: The Calidrids comprise more than 15 

million birds, of which 95% breed in the Arctic. 

Only one species breeds almost entirely outside 

the Arctic (C. subminuta) and only three species 

are substantially distributed outside the Arctic 

region (C. fenuirostris, C. minutilla and C. alpina) 

which is just 5% of the total Calidrid population. 
All the other 15 species exclusively breed in the 

Arctic. C. maritima, C. ptilocnemis and C. 

temminckii occupy some comparatively small 

mountainous areas outside the Arctic in southern 

Scandinavia or the Aleutian Islands which are of 

Arctic environmental conditions due to their high 
elevation. 

Table 3 shows the population size and the 
distribution of Calidrids in each Arctic country 

and the percentage of the range for each species 

within protected areas in IUCN categories LIV. 



Table 3. Number and distribution of Calidris-waders in the CAFF countries and their 
degree of protection 
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| 2900 ina oa % | 
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tenuirostris 330 | 280 1.05 0.2 100.0 

canutus 1261 | 1261 1.19 18.0 40.5 14 | 41 17 

alba 478 | 478 1.23 22.0 17.0 0.5 | 68 14 0.3 

pusilla 3500 | 3500 2.53 11.0 0.1 } 15:0 | 85 

mauri 2500 | 2500 0.15 52.0 16.0 | 84.0 

ruficollis 471 471 0.46 2.6 100.0 0.1 

minuta 1411 | 1411 1.07 12.8 99.0 0.9 0.03 

temminckii 300 | 285 2.01 43 93.4 49 0.6 1.2 

subminuta 65 6 Posse) 98.0 

minutilla 150 | 100 44 10.0 33.0 | 67 

fuscicollis U5 75 1.31 | 6.2 2.0 | 98 0.1 

bairdii 75 75 2.31 | 12.3 2.0 | 16.0 | 80 2 

melanotos 150 150 2.63 | 12.6 39.0 | 16.0 | 45 

acuminata 166 | 166 0.13 | 18.4(3.4)| 100.0 

ferruginea 1096 | 1096 0.84 |16(30.8)} 100.0 

maritima 180 175 0.98 | 13 14.00 45 24 4 12 O27 081 

ptilocnemis 5 0.12 | 33.7 13.00 | 87.0 

alpina 2834 | 2300 2.65 |13(19.8)| 53.00 | 10.0 | 29 4 2 2 @el 0:7 

Eur. pygmeus 2 2 0.068 | 4.02 100.00 

iiepan tops 75 75 0.527 | 12.11 13.0S_ | 87 

Note: Highest country figure in bold, * only protected areas in the Arctic region, figures in () refer to ‘high density’ 
areas. 

As with the Geese, Eurasia with 17 Calidnd species, has considerably more than America which has only 
13. But as shown in the geese and is known for other Anatidae (del Hoyo 1996), the total population of all 

Calidrids in America is still considerably higher with 8.08 million compared 6.27 million birds in Eurasia. 
Greenland populations in the case of the Sandpipers are considered to be American. 

Table 4. Distribution of Calidrid waders in the Arctic 

z | America Eurasia 

No. of species | 13.00 17.00 

No. of individuals (million) | 8.08 (56%) 6.27 (44%) 



Russia is by far the most important country for the 

Calidrids. Five species exclusively, and another 

three almost exclusively, breed in Russia. Only 

three species do not breed in Russia at all. 

Alaska, with the second highest number of 

species, covers almost all of the breeding range of 

C. mauri and a major proportion of the range of C. 

ptilocnemis. Canada, although containing fewer 

species, is most important for nine of its ten 

species as highlighted in Table 3. Greenland 

covers an important part of the breeding range of 

C. maritima and also contains a good proportion 

of C. alba and C. canutus. Apart from Norway’s 

important role for the distribution of C. maritima, 

none of the other CAFF countries provide 

important sites for Calidrids on a circumpolar 

scale (Table 3). 

The degree of protection differs very much among 

the species. C. mauris very well protected in 52% 

of its small range, exclusively in Alaska. C. 

ptilocnemis, also distributed in a small area, is 

well protected in 34% of its range. But six species 

show a percentage lower than 10%; in particular, 

the globally threatened E. pygmaeus (4%) is not 

sufficiently protected in its breeding range. Also 

C. tenuirostris (0.2%), C. ruficollis and C. 

temminckii are not sufficiently protected with less 

than 5% of their breeding range in protected areas. 

Although the total range of C. ferruginea is about 

16% protected, the level of protection seems to be 

much better if the ‘high population density’ areas, 

as defined by Lappo (1996, Map 3) are taken into 

account. Of these, 31% are included in protected 

areas. For the Sharp-tailed Sandpiper (C. 

acuminata) the situation is the reverse: 18% of the 

overall range is protected (similar to C. 

Jerruginea), but as only 3.41% of the ‘high 

density’ range is protected, the species in fact is 

significantly less well protected. 

An analysis of species richness of Calidnds (Map 

6) shows an area of high diversity in the Bering 

Sea region. The eastern-most part of the Chukchi 

Peninsula seems to hold the highest diversity of 

the Calidrids. 

Looking at the habitat of important Calidris sites 

in comparison with the Wildlife Habitats Map of 

the Russian Tundra (Danilenko ef al. 1996) it is 

clear that the area with the highest number of 
Calidrids (9 and 10 species) coincides with 

mountainous tundra, specifically the habitat 

“fellfields with sparse lichen and arctic flowering 

plants in combination with northern tundras, 

shrubs, bare rocks and stone screes’. The area with 

eight species includes some habitats of typical 

tundra like ‘cotton grass-moss tussock swampy 

tundra’ in Alaska and the Chukchi Peninsula. 

Mountain tundra of a certain type with sparse 

lichen vegetation in combination with cotton 

grass-moss tussock lowland tundra seems to be the 

most suitable Calidris habitat. 

Southampton Island in the northem Hudson Bay 
with eight species, almost all the Canadian 

Calidnds, is the most important site in Canada. 

The arctic lowland tundra with cotton grass-moss 

locally combined with dwarf shrubs along the 

coast of north-western Taimyr, near the Kolyma 
mouth, along the north coast of Chukotka, at the 

Yukon-Kuskokwin Delta in Alaska and the 

Mackenzie Delta in north-west Canada as well as 

the mountain tundra to the east of the Lena Delta 

are very important habitats for Calidrids 

containing up to seven species. 

The area with more than three species coincides 

precisely with the phytogeographic limit of the 

Arctic as defined by Yurtsev (1994). This 

approximates to the tree limit, which appears to 

provide the southem boundary for the distribution 
of most members of the genus. 

The most striking feature is that there is no area in 

the Arctic between 80°W (west of Baffin Island) 

and 80°E (east of the Yenessei) with more than 

four species (see Map 6). This phenomenon has 

also been found for other taxa (e.g. Geese in Map 

5) and has not been fully explained. 

The area of the highest diversity also shows a 

coincidence with the area containing the greatest 

number of rare plant species (Talbot 1997). 

CONCLUSIONS 

The analysis shows that all three globally 

threatened species of the analysed taxa (two geese, 

one Calidrid) are not sufficiently protected in their 

Arctic breeding range. The Bering Sea region, 

especially along the Chukchi Peninsula, is 

probably the most important area in the Arctic for 

Calidnds and many other bird and even plant taxa. 

This region has been suggested for inclusion in the 

proposed Beringia Intemational Park. 

This analysis also demonstrates the value of 

compiling information on the distribution of 

migratory species in a harmonised format for the 
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Map 5. Species Richness in Geese 
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Map 6. Species Richness in Calidris-waders 



Breeding Distribution and Protected Areas 
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circumpolar region using Geographical the Biodiversity Map Library. This analysis 

Information Systems (GIS). Future work will demonstrates the potential of the database for 

concentrate on compiling information for the identifying conservation pmnorities. With 

remaining species of waders and waterfowl, and if additional, more detailed information especially 

it is available, incorporating quantitative about parts of the Russian, Alaskan and Canadian 

information on the population size and the relative Arctic, the database, in combination with other 

rarity of the species. Further analysis on the information on Arctic issues, will provide a very 

influences of human activities in combination powerful tool. 

with species distribution can be carried out with 

REFERENCES AND MAP SOURCES 

Aarvak, T, & IJ. Oien (1994): Dverggasprosjektet ett skntt videre. Vaer Fuglefauna 17: 172-175. 

Aarvak, T, & I.J. Oien (1995): Gjennfunn av dverggas Anser erythropus fra Sor-Russland. Vaer Fuglefauna 

18: 112-113. 

Andreev, A.V. & A.V. Kondratyev (1996): (New case of nesting of the Semi-palmated Sandpiper on 

Chukotka). Information materials of the Working Group on Waders 9: 34 (in Russ.) 

Bakken, V.O.W.Brude, H.L. Larsen, K.A.Moe & O. Wiig (1995): INSROP Dynamic Environmental Atlas. 

Proc. of International Conference INSROP, Tokyo pp213-221. 

Barr, S. (1995): Franz Josef Land. Norsk Polar Institutt. Oslo 175p. 

Boertmann, D. (1994): A annotated checklist to the birds of Greenland. Bioscience 38: 1-63 

Boyd, H. (1992): Arctic summer conditions and British Knot numbers: an exploratory analysis. WSG Bull. 

64: 144-152. 

Boyd, H., Maltby & Reed (1988): Differences in the plumage patterns of Brant breeding in High Arctic 

Canada. Canadian Wildlife Service Progress Note No.174: 1-9. 

Breiechagen, T. (1994): Temmincksnipe Calidris temmenckii S. 183 1: Gjershaug, J.O., Thingstad, P.G., 

Eldoy, S. & S. Byrkjeland (red.): Norsk Fugleatlas. Norsk Omithologisk Forening, Klaebu. 

Chupin (1995): Red-breasted Goose in Taimyr. Bull. of the Goose Study Group of Eastern Europe and 

North Asia 1: 110-114. 

Cooper, J.M. (1994): Least Sandpiper. The Birds of America, No.115 

Cramp, S. & K.E.L. Simmons (1977): The birds of the western Palaearctic. Vol. I Ostrich to Ducks 

Cramp, S. & K.E.L. Simmons (1983): The birds of the western Palaearctic. Vol. III Waders-Gulls 

CSWG (Circumpolar Seabird Working Group) (1997): Circumpolar Eider Conservation Strategy and 

Action Plan. CAFF-Report. 16p. 

11 



Davidson, N.C. & Wilson, J.R. (1992): The migration system of European-wintering Knots Calidris 
canutus islandica WSG Bull. 64:39-51. 

Danilenko, A., Kaitala, S., Kuprina, A., Mirutenko, M. & Rumiantsev (1996): Terrestrial Wildlife Habitats 

of the Russian Arctic. Draft GIS-Map, Moscow Cambridge. 

Degtyarev, A.G. & VI. Perfilev (1996): The Lesser White-fronted Goose (Anser erythropus) in Yakutia. 
Casarca 2:113-124. 

Ely, C.R. & A.X. Dzubin (1994): Greater White-fronted Goose (Anser albifrons). The birds of America No. 
131. 

Filchagov, A.V. & V.V. Loenovich (1992): Breeding range extension of Barnacle and Brent Geese in the 
European North. Polar Research 11: 41-46. 

Follestad, A. (1994): Saedgas Anser fabalis p. 59 1: Gjershaug, J.O., Thingstad, P.G., Eldoy, S. & S. 

Byrkjeland (red.): Norsk Fugleatlas. Norsk Omithologisk Forening, Klaebu. 

Fox, T. (1997): Pink-footed Goose (Anser brachyrhynchus) Birds of the Western Palaearctic Suppl. 1 

Glutz von Blotzheim (1975): Handbuch der Végel Mitteleuropas. Vol 6 Charadniformes 1.Teil. Wiesbaden 
840 S. 

van Gils, J. & P. Wiersma (1996): Scolopacidae in: del Hoyo, J., Elliot, A. & J. Sargatal (eds.). Handbook of 
the Birds of the World. Vol. 3 Hoatzins to Auks. Lynx, Barcelona. 

Gratto-Trevor, C. (1992): Semipalmated Sandpiper. The Birds of America., No.6 

Godfrey, WE. (1986): The Birds of Canada (2. rev. Edition). Ottawa. 595 p. 

Hagemeiyer, W.J.M. & MJ. Blair (eds.) (1997): The EBCC Atlas of European Breeding Birds. Their 
Distribution and Abundance. Poyser. London. 903 p 

Hilden, O. (1983): Lapinsirn. Calidris temminckii p 155 in: Hyytia, K., Kellomaki, E. & J. Koistinen (eds.) 
Suomen Lintuatlas Lintutieto Oy, Helsinki 

Hotker, H. (1995): Avifaunistical Records of the WWF Expeditions to Taimyr in the Years 1989, 1990 and 
1991. Corax 16: 25-89. 

del Hoyo, J., Elliot, A. & J. Sargatal (eds.) (1992): Handbook of the Birds of the World.Vol. | Ostrich to 
Ducks. Lynx, Barcelona. 696 p. 

del Hoyo, J., Elliot, A. & J. Sargatal (eds.) (1996): Handbook of the Birds of the World. Vol. 3 Hoatzins to 
Auks. Lynx. Barcelona. 821 p. 

Jarvinen, A. & J. Ylimaunu (1983) Merisirni Calidris maritima p157 in: Hyytia, K., Kellomaki, E. & J. 
Koistinen (eds.) Suomen Lintuatlas Lintutieto Oy, Helsinki 

Johnson, $.R. & DR. Troy (1987): Nesting of the Ross’s Goose and the blue-phase Snow Goose in the 
Sagavanirktok River delta, Alaska. Condor 89:665-667. 

Kalas, J.A. (1994): Fjaereplytt Calidris maritima p.185 i: Gjershaug, J.O., Thingstad, P.G., Eldoy, S.&S. 
Byrkjeland (red.): Norsk Fugleatlas. Norsk Ornithologisk Forening, Klaebu. 

1 



Kalyakin (1996): About the Lesser White-fronted Goose (Anser erythropus) on Novaya Zemlya. Casarca 

2:135-136. 

Kistschinski, A.A. (1988): Avifauna of North-East Asia.. Moscow Nauka 288p. 

Kondratjev, A. Ya. (1992): Population study of geese breeding in the coastal area of the Anadyr Gulf, CIS. 

IWRB Goose Res. Bull. 3:45-50. 

de Korte, J., Volkov, AE. & M.V. Gavrilo (1995): Bird Observations in Severnaya Zemlya, Sibena. Arctic 

48: 222-234. 

Krechmar, A.V. (1996): White-fronted Goose (Anser albifrons) in the Kava river region, near the northem 

shores of the Ochotsk Sea. Casarca 2: 52-64. 

Lappo, E. G. (1996): Companson of breeding range structure for Dunlin Calidris alpina and Curlew 
sandpiper Calidris ferruginea: conservative and nomadic waders. WSG Bull. 80:41—46. 

Lorentsen, S.-H. (1994): Dverggas Anser erythropus p.611: Gjershaug, J.O., Thingstad, P.G., Eldoy, S. &S. 

Byrkjeland (red.): Norsk Fugleatlas. Norsk Ornithologisk Forening, Klaebu. 

Madsen, J., Reed, A. & A. Andreev (1996): Status and trends of geese (Anser sp.,Branta sp.) in the world: 

Review, updating and evaluation. Gibier Faune Sauvage, Game Wildl. Vol 13:337-353. 

Markkola (1983): Kiljuhanhi (Anser erythropus) p35 in: Hyytid, K., Kellomaki, E. & J. Koistinen (eds.) 

Suomen Lintuatlas Lintutieto Oy, Helsinki 

Mehlum, F. (1990): Birds and Mammals of Svalbard. Oslo 140p. 

Minyev, (1995): White-fronted Goose (Anser albifrons) in the tundra of Nenetski Autonomous district of 

Archangelsk region. Bull. of the Goose Study Group of Eastern Europe and North Asia 1:121—128. 

Mooy, JH. & C. Zéckler (Mskr.): Reflections on the Systematics, Distribution and Status of Anser 

albifrons and Anser fabalis. 

Morozov, V.V. (1995a): Recent distribution and numbers of Barnacle Goose (Branta leucopsis) on 

Yugorsky Peninsula. Bull. of the Goose Study Group of Easter Europe and North Asia 1: 51-56. 

Morozov, V.V. (1995b): Status, distribution and trends of the Lesser White-fronted Goose (Anser 

erythropus) population in Russia. Bull. of the Goose Study Group of Eastern Europe and North Asia 1: 
132-145. 

Morozov, V.V. & P.S. Tomkovich (1984): Regularities of distribution and nesting habitats of Red-necked 

Stints (Calidris ruficollis. Pall.) Biol. Sciences No. 4:42—48 (in Russ.) 

Parmelee, D.F.(1992): White-rumped Sandpiper. The Birds of America, No.29 

Paskalny, S.P., VF. Sosin & V.G. Stro (1995): Red-breatsed Goose on Yamal: Distribution, numbers and 

reproduction of the population. Bull. of the Goose Study Group of Eastern Europe and North Asia 1: 

103-109. 

Petersen, M.R., J.A. Schmutz & R.F. Rockwell (1994): Emperor Goose. The Birds of America No. 97. 

Pierkola (1983): Metsahanhi (Anser fabalis) p33 in: Hyytia, K., Kellomaki, E. & J. Koistinen (eds.) Suomen 

Lintuatlas Lintutieto Oy, Helsinki. 



Piersma,T., Prokosch, P. & D. Bredin (1992): The migration system of Afro-Siberian Knots Calidris 

canutus canutus. WSG Bull. 64:52-63. 

Portenko (1981): Birds of the Chukchi Peninsula and Wrangel Island Vol |. 446p. 

Prokosch (1984): Breeding sites and distribution of geese in the Isfjord area, Svalbard, 1982. Nor Polarinst. 

Skr. 181:135-139. 

Prokosch (1995): Mauser, Gewicht und Ringfunde von Ringelgansen (Branta bernicla bernicla) auf 

Taimyr. Corax 108-131. 

Prokosch (1997): Success with Geese: Proof that Conservation is working? Arctic Bull. 2/97: 14-15. 

Pozdnyakov, VI. & Yu.N. Sofronov (1995): Status of Bean Geese (Anser fabalis) populations in the Lena 

Delta in 1994. Bull. of the Goose Study Group of Eastern Europe and North Asia 1: 148-150. 

Pozdnyakov, V.; Germegenov, N.I., Sleptsov, S.M. & N.N. Egorov (1996): Review of status of geese 

population in central Verkhoyansk mountain systems. Casarca 2:258-267 

Rogacheva, H. (1992): The Birds of Central Siberia. Husum. 737p. 

Rogacheva, H. Lappo, Volkov, Syroechkovski jr & Kjellen (1995): Fauna and Zoogeography of Eurasian 

Arctic Birds in Swedish-Russian Tundra Ecology-Expedition-94. A Cruise Report. Stockholm. p. 

156-164. 

Rose, P. & D. Scott (1994): Waterfowl population estimates. IWRB Publ. 29. 102 p. 

Rothe, T.C. (1996): Update on Alaska-Pacific Coast Geese. Threatened Waterfowl Specialists Group News 

9: 12-16. 

Ryabitsev (1995): Short review of Geese at Yamal Peninsula. Bull. of the Goose Study Group of Eastern 
Europe and North Asia 1: 165-167. 

Ryder, J.P. & R.T. Alisauskas (1995): Ross’s Goose. The Birds of America No. 162 

Sabano, Y., S. Uemura, S. Iwabuchi, M. Kurechi, A.V. Andreev, A.V. Kondratiev, E.V. Syroechkovski, 

KE. Litvin, V.V. Baranyuk, Y.E. Takekawa & D.L. Orthmeyer (1996): Restoration of Lesser Snow 

Geese (Anser caerulescens caerulescens) to East Asia: An Intemational Conservation Project. Gibier 

Faune Sauvage, Game Wildl. Vol 13:1181-1190. 

Saether, S.A.(1994): Dvergsnipe Calidris minuta §.181 1: Gjershaug, J.O., Thingstad, P.G., Eldoy, S. & S. 
Byrkjeland (red.): Norsk Fugleatlas. Norsk Ormithologisk Forening, Klaebu. 

Scott, D. & P. Rose (1996): Atlas of Anatidae Populations in Africa and Western Europe. Wetlands 

International Pub. 41. 336 p. 

Skaphedenson (in prep): Breeding Atlas of the birds of Iceland. 

Soikkeli, M. (1983): Suosirri Calidris alpina p 159 in: Hyytia, K., Kellomaki, E. & J. Koistinen (eds.) 
Suomen Lintuatlas Lintutieto Oy, Helsinki. 

Stishkov, M.S. (1995): (Breeding of the Red-necked Stint Calidris ruficollis on Wrangel Island). 

Information materials of the working group on waders, Moscow 7: 32-33. (in Russ.) 



Syroechkovski, E.E. jr. (1995a): News in the distribution of Barnacle Goose in Russia. Bull. of the Goose 

Study Group of Eastern Europe and North Asia 1: 39-46. 

Syroechkovski, E.E. jr. (1995b): Changes in distribution and numbers of Red—breasted Goose in the 

1980s—90s Bull. of the Goose Study Group of Eastern Europe and North Asia 1: 89-102 

Syroechkovski, E.E. jr. (1995c): Current status of Asian Population of Pacific Black Brant Branta bernicla 

nigricans. Bull. of the Goose Study Group of Eastern Europe and North Asia 1:57-67 

Syroechkovski, EE. jr (1996a): Species, status and population distribution of Russian arctic geese. Gibier 

Faune Sauvage, Wildlife 13/ Wetlands Intemational Pub. 40: 381-396. 

Syroechkovski, E.E. jr (1996b): Present status of the Lesser White-fronted Goose (Anser erythropus) in 

Taimyr and some pecularities of the system of species migration in the Western Palaearctic. Casarca 2: 
71-112. 

Talbot, S. (1997): Atlas of rare Plants in the Arctic. Draft Map. Anchorage, Cambridge. 

Tomkovich, P. S. (1980): To the biology of the Long-toed Stint. Omitologiya 15: 104-110 (in Russ.) 

Tomkovich, P. S. (1992a): An analysis of the geographic variability in Knots Calidris canutus based on 

museum skins. WSG Bull. 64: 17-23. 

Tomkovich, P. S. (1992b): Spoon-billed Sandpiper in north-eastem Siberia. Dutch Birding 14:37-41 

Tomkovich, P. S. (1995): Great Knot on Siberian breeding grounds. Dutch Birding 17: 15-21. 

Tomkovich, P. S. (1996): Calidris-sandpipers of north-eastern Siberia. Dutch Birding 18:11—12. 

Tomkovich, P. S. & S. J. Fokin (1983): On the ecology of Temminck’s Stint in north-eastern Siberia. 

Omithologiya 18:40 — 56 (in Russ. With English summary). 

Volkov & Chupin (1995): New data for breeding Barnacle Goose (Branta leucopsis) on Kolguev Island. 

Bull. of the Goose Study Group of Eastern Europe and North Asia 1: 47-50. 

Wannhoff (1996): Omithologische Beobachtungen auf den Kommandeur-Inseln. Limicola 10: 281-304. 

Warnock, N.D. & R-E. Gill (1996): Dunlin. The Birds of America, No.203 

Wilson, W.H. (1994): Western Sandpiper. The Birds of America, No. 90. 

Yurtsev B. A. (1994): The floristic division of the Arctic. Journal of Vegetation Science 5(6): 765-776 

Zockler, C., JH. Mooi, 1.0. Kostin, K. Giinther and R. Brasecke (1997): Notes on the distribution of some 

bird species on the Taimyr Peninsula. Vogelwelt 118: 329-338. 



ACKNOWLEDGEMENTS 

This study was funded by an EU Human Capital and Mobility Fellowship. The data for the analysis have 

been provided by numerous people from all over the Arctic region and from international organisations. 
Particular thanks are due to Pavel Tomkovich, Elena Lappo, Vladimir Morozov and E.E. Syroechkovsk1 jr. 

(all Moscow), Aleksander Kondratiev (Magadan), Fridjof Mehlum (Norway), Aevar Peterson, Kristinn 

Skaphedinson and Snorri Baldurson (Iceland), Falk Hiittmann (Canada), and Hans Meltofte (Denmark). 

David Stroud from the Wader Study Group and Paul Rose from Wetlands International provided helpful 
support from their organisations. The project was initiated and supervised by Richard Luxmoore (WCMC). 
The author is very grateful for technical assistance in GIS from Simon Blyth and Mary Edwards. 

This publication was funded under programme support provided by The British Petroleum Company plc.. 

The World Conservation Monitoring Centre (WCMC), based in Cambridge, UK is a joint-venture between the 

three partners in the World Conservation Strategy and its successor Caring For The Earth: IUCN — The World 

Conservation Union, UNEP — United Nations Environment Programme, and WWF — World Wide Fund for Nature. 

WCMC provides information services on the conservation and sustainable use the world’s living resources, and helps 

others to develop information systems of their own. 

© 1998 World Conservation Monitoring Centre, Cambridge, UK 

Reproduction of this publication for educational or other non-commercial purposes is authorised without prior 

permission from the copynght holders, provided the source is acknowledged. 

Reproduction for resale or other commercial purpose is prohibited without the prior written permission of the 

copynght holders. 

The views expressed in this report do not necessarily reflect those of WCMC or its collaborators. 

The designations of geographical entities and the presentation of material in this report/publication do not imply the 

expression of any opinion whatsoever by WCMC and its collaborators and other participating organisations. 

concerning the legal or constitutional status of any country, territory, or area or of its authorities; or concerning the 

delineation of its frontiers or boundaries. The views expressed in this publication do not necessarily reflect those of 

WCMC or its collaborators. 

For further information please contact: 

The Information Officer: 

World Conservation Monitoring Centre Tel: +44 1223 277314 
219 Huntingdon Road Fax: +44 1223 277136 
Cambridge CB3 ODL Email: info@wemce.org.uk 
United Kingdom URL: http://www.wemce.org.uk 


